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TITLE OF THE INVENTION 

CUP-TYPE BEVERAGE VENDING MACHINE 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to cup-type beverage vending 
machine which add boiled water, water, ice or the like to various kinds 
of powder materials such as coffee and cocoa or liquid materials such 
as syrup to blend them, and vend such blended beverages poured into 
cups . 

DESCRIPTION OF THE PRIOR ART 

A conventionally known beverage vending machine of this type is 
disclosed in Japanese Patent Laid-open No. 7-320143 specification. 

A beverage vending process of this beverage vending machine will 
be described. When a cup stage is moved below a cup supplying device, 
a cup is conveyed from the cup supplying device to the cup stage. In 
order for the cup on the cup stage not to rock or fall, located on the 
cup stage is a cup holder, which holds the cup. Next, the held cup 
is moved below a material supplying device, where a material is supplied 
into the cup. The material-filled cup is then conveyed to a beverage 
making device. After that, the cup is conveyed to a product taking-out 
port, and the cup beverage is provided to a customer. 

When taking out the cup beverage from the product taking-out port 
in the beverage vending process of the conventional cup-type beverage 
vending machine described above, the customer opens a door of the 
product taking-out port with a hand, inserts the other hand in the 
product taking-out port toward the back thereof to release the cup 
holder, and takes out the cup from the product taking-out port. 
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However, since the cup itself is made of normal paper, soft resin 
or the like which is easy to be deformed, care must be taken not to 
apply any force on the cup more than needs when taken out. It is 
troublesome to carry out such care-requiring work in the back of the 
product taking-out port with a hand. It is also troublesome to release 
the cup holder whenever taking out the cup. 

SUMMARY OF THE INVENTION 

In view of the above conventional problems, an object of the 
present invention is to provide a cup-type beverage vending machine 
which requires no opening operation of a cup holder and allows a 
beverage- filled cup to be easily taken out. 

The present invention provides a cup-type beverage vending 
machine, including: a cup stage on which a cup is located; a beverage 
pouring section for pouring beverage into the cup; and a conveying 
device for reciprocating the cup stage between the beverage pouring 
position and a product taking-out position, in which the machine has 
a cup holder mechanism which holds the cup on the cup stage when the 
cup stage is situated other than the product taking-out position, while 
releases holding condition of the cup when the cup stage is situated 
in the product taking-out position. 

According to the present invention, during conveyance of a 
beverage-filled cup to the product taking-out position and when the 
cup has not yet reached the product taking-out position, the cup is 
held by a cup holder mechanism. While when the cup reaches the product 
taking-out position, the cup holder mechanism releases holding 
condition of the cup to allow the cup to be easily taken out. 

The above mentioned and other objects, features and advantages 
of the present invention will become apparent by the following 
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description and the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevational view of a cup-type beverage vending 
machine according to a first embodiment; 

FIG. 2 is a perspective view of an essential part of the cup-type 
beverage vending machine according to the first embodiment; 

FIG. 3 is a plan view of an essential part of the cup-type beverage 
vending machine according to the first embodiment; 

FIG. 4 is a front elevational view of an essential part of the 
cup-type beverage vending machine according to the first embodiment; 

FIG. 5 is a side sectional view of a condition where a cup stage 
is on standby in a beverage pouring position in the first embodiment; 

FIG. 6 is a side sectional view of a condition where the cup stage 
has been conveyed to a product taking-out position in the first 
embodiment ; 

FIG. 7 is a plan view of an essential part of a cup-type beverage 
vending machine according to a second embodiment; 

FIG. 8 is a side sectional view of a condition where a cup stage 
is on standby in a beverage pouring position in the second embodiment; 

FIG. 9 is a side sectional view of a condition where the cup stage 
has been conveyed to a product taking-out position in the second 
embodiment; 

FIG. 10 is a block diagram showing a drive control circuit of 
a belt motor and a door motor according to the second embodiment; 

FIG. 11 is a flowchart showing a drive control circuit of a belt 
motor and a door motor according to the second embodiment; and 

FIG. 12 is a side sectional view of another example of a cup sensor. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

FIGS. 1 to 6 show a first embodiment of a cup- type beverage vending 
machine to which the present invention is applied. 

First, an appearance of the cup- type beverage vending machine 
according to the present invention will be described with reference 
to FIG. 1 . The cup-type beverage vending machine 1 provides for pouring 
extracted beverage such as coffee, cocoa or tea into a cup to be vended 
as a cup beverage . Located on an outer door 2 of the cup- type beverage 
vending machine 1 are a coin insert 21 , product selecting buttons 22 
for selecting products, a product taking-out port 23 from which the 
cup beverage is taken out, or the like. Their configurations are the 
same as in a conventional cup-type beverage vending machine. 

The cup-type beverage vending machine 1 of the present invention 
has a feature in cup holding structure, and this structure will be 
described below with reference to FIGS. 2 to 6. 

The cup-type beverage vending machine 1 has a cup stage 3 for 
accommodating a cup 100. The cup stage 3 has a bottom wall 31 formed 
in a semi-circular shape at its tip side and a cup holding block 32 
formed so as to rise from about the centers of the peripheral side edges 
to a rear part of the bottom wall 31. Located on the bottom wall 31 
is the cup 100. An inner side of the cup holding block 32 is arcuately 
formed at its section so as to correspond to a side surface of the cup 
100, and the cup holding block 32 surrounds a peripheral side surface 
of the cup 100 from its right and left side surfaces to its rear surface. 

Furthermore, the cup stage 3 is connected to a belt conveying 
device 5 described below via a bracket 33. As shown in FIG. 3, the 
bracket 33 has a first transverse plate 331 fixed on a rear surface 
of the cup holding block 32, a first longitudinal plate 332 extending 
backward from a left end of the first transverse plate 331, a second 
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transverse plate 333 extending leftward from a rear end of the first 
longitudinal plate 332, and a second longitudinal plate 334 extending 
backward from a left end of the second transverse plate 333. Located 
on top and bottom ends of the second longitudinal plate 334 are guide 
rollers 335, which are rollably fitted into below mentioned guide rails 
511. 

The cup-type beverage vending machine 1 has a cup holder mechanism 

4 for holding the cup 100. The cup holder mechanism 4 has a pivot arm 
41 connected to the first longitudinal plate 332. As shown in FIGS. 

5 and 6, the pivot arm 41 includes a first arm 412 extending upward 
from a rear end of a lower edge 411 , a second arm 413 formed to be 
gradually widened along its height from the rear end to the tip of the 
lower edge 411 and a connecting plate 414 extending from a top end of 
the second arm 413 toward the cup 100. The top of the first arm 412 
is pivotably mounted on the first longitudinal plate 332 by a pin 415. 
Consequently, as shown in FIGS. 5 and 6, the center of gravity of the 
pivot arm 41 is positioned forward of the pin 415, and a downward turning 
force is applied on the pivot arm 41 by a self weight of the pivot arm 
41. 

Furthermore, the cup holder mechanism 4 has a holder 42 for holding 
the cup 100. As shown in FIGS. 2 to 5, the holder 42 is formed in a 
semi-ring shape so as to cover the upper portion of the cup 100 from 
its opposite side surfaces to its front surface, and the holder 42 is 
fixed at its an end to the connecting plate 414 of the pivot arm 41, 
and as a result, the holder 42 pivots together with pivoting of the 
pivot arm. 41. 

The cup-type beverage vending machine 1 has a belt conveying 
device 5 for conveying the cup stage 3. The belt conveying device 5 
is adapted to reciprocate the cup stage 3 between a beverage extracting 
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position PI and a product taking-out position P2. The belt conveying 
device 5 has a conveying casing 51 along a conveying path of the cup 
stage 3. The conveying casing 51 is provided, on its top and bottom 
plates, with guide rails 511 extending backward and forward, into which 
guide rollers 335 are fitted. The belt conveying device 5 has an endless 
belt 512 hung across the conveying casing 51. The endless belt 512 
is driven by a reversible belt motor 513 and connected to the second 
longitudinal plate 334 such that the cup stage 3 is moved backward and 
forward by driving the belt motor 513 . The endless belt 512 is attached 
to the conveying casing 51 via a belt casing 514, and the belt motor 
513 is attached to the conveying casing 51 via a motor bracket 515. 

As described above, the cup stage 3 is connected to the belt 
conveying device 5 via the bracket 33, and the cup holder mechanism 
4 is connected to the cup stage 3 via the bracket 33. This allows the 
cup stage 3 and cup holder mechanism 4 to be moved backward and forward 
when the belt motor 513 of the belt conveying device 5 is driven. 

The cup- type beverage vending machine 1 has a support roller 6 
for supporting the pivot arm 41 of the cup holder mechanism 4 . As shown 
in FIG. 4, the support roller 6 is rotatably mounted on a side surface 
of the bottom plate of the conveying casing 51, and the lower edge 411 
of the pivot arm 41 rests on the support roller 6 to regulate the pivot 
arm 41 so as not to be pivoted downward. When the cup stage 3 is on 
standby in the beverage pouring position PI as shown in FIG. 5, that 
is, when the cup stage 3 is on standby below a cup supplying device 
7 and beverage supplying nozzle 8, the lower edge 411 rests on the 
support roller 6 and the pivot arm 41 is horizontally supported. As 
a result, the holder 42 holds the cup 100 so as to cover the cup 100 
from its front surface to its side surfaces. On the other hand, when 
the cup stage 3 is conveyed to the product taking-out position P2 as 
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shown in FIG, 6, that is, when the cup stage 3 is conveyed just before 
the product taking-out port 23, the lower edge 411 is released from 
the support roller 6 . As a result, the pivot arm 41 is pivoted downward 
by its self weight so that the holder 42 releases holding condition 
of the cup 100. 

Located below the cup stage 3 is a drain receptacle 9 which moves 
in compliance with the cup stage 3. Thus, even in the case where the 
beverage spills from the cup 100 on the cup stage 3, the spilt water 
is received by the drain receptacle 9, and the spilt water received 
by the drain receptacle 9 is discharged into a drain tank 10 as shown 
in FIGS. 5 and 6. 

Next, beverage vending operation of the cup-type beverage vending 
machine 1 will be described. When the beverage is not vended, as shown 
in FIG. 5, the cup stage 3 is on standby in the beverage pouring position 
Pi. In this standby condition, when a coin is inserted into the coin 
insert 21 and then the product selecting button 22 is pushed, a cup 
100 is supplied from the cup supplying device 7. The cup 100 passes 
between the holder 42 and cup holding block 32 to be located on the 
bottom wall 31 of the cup stage 3. At this time, the pivot arm 41 is 
supported at its tip side by the support roller 6, so that the holder 
42 is positioned so as to cover the cup 100 from its side surfaces to 
its front surface to hold the cup 100. When the cup 100 is rested on 
the bottom wall 31, a predetermined amount of selected beverage is 
poured into the cup 100 from the beverage supplying nozzle 8. When 
pouring the beverage into the cup 100 is finished, the belt motor 513 
is driven to turn the endless belt 512 and to move the cup stage 3 toward 
the product taking-out position P2, as shown in FIG. 6. As the cup 
stage 3 comes closer to the product taking-out position P2, the support 
roller 6 is relatively moved to the rear end side of the lower edge 
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411. Then, when the support roller 6 is relatively moved to backward 
of the pin 415 , the support roller 6 releases supporting condition of 
the pivot arm 41 , and the pivot arm 41 and holder 42 are pivoted downward 
around the pin 415. As a result, the holder 42 is released from the 
cup 100 and the front surface of the cup 100 is opened. Thereafter, 
as shown in dash-double-dot-lines in FIG. 6, the customer opens a door 
231 and takes out the cup 100 from the cup stage 3, and as such the 
beverage is provided to the customer. 

According to this embodiment, as described above, the cup 100 
is held by the holder 42 during conveyance from the beverage pouring 
position PI to the product taking-out position P2, while the holding 
condition of the cup 100 is released when the cup 100 reaches the product 
taking-out position P2. Accordingly, the cup 100 is prevented from 
falling during conveyance, and the customer can easily take out the 
cup 100. 

Further, as described above, holding the cup 100 and releasing 
the holding condition of the cup 100 are carried out only by the pivot 
arm 41 and support roller 6, which provides extremely simple holding 
structure and holding releasing structure. 

FIGS. 7 to 12 show a second embodiment of a cup- type beverage 
vending machine to which the present invention is applied. The same 
component parts as in the above described first embodiment will be 
represented by the same reference numerals and detailed descriptions 
thereof will be omitted as required. 

The cup-type beverage vending machine according to the second 
embodiment has the same structure as the cup- type beverage vending 
machine according to the first embodiment in terms of its cup holder 
mechanism 4, belt conveying device 5, support roller 6, cup supplying 
device 7, beverage supplying nozzle 8, drain receptacle 9 and drain 
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tank 10. 

As shown in FIGS. 8 and 9, tjie cup-type beverage vending machine 
according to the second embodiment has a beverage pouring position PI 
set immediately inside a product taking-out port 23 , and has a beverage 
taking-out position P2 set outside the product taking-out port 23. In 
order to realize such setting, as shown in FIGS. 8 and 9, the belt 
conveying device 5 , support roller 6 , cup supplying device 7 , beverage 
supplying nozzle 8, drain receptacle 9 and drain tank 10 are located 
immediately inside the product taking-out port 23. 

Located at the product taking-out port 23 is an opening device 
24 for opening and closing a door 231. The opening device 24 is, as 
shown in FIGS. 8 and 9, configured from guide rollers 241 for holding 
the door 231 at its front and rear and a door motor (pulse motor) 242 
for reversibly driving one of the guide rollers 241. When the door 
motor 242 is driven forward, the door 231 is raised to open the product 
taking-out port 23, while when the door motor 242 is reversed, the door 
231 is lowered to close the product taking-out port 23. 

As shown in FIG. 7, a pair of sensors, for example, optical sensors 
321 are embedded opposite on both side surfaces of a holding block 32 
of a cup stage 3 and detect a cup 100 on the cup stage 3. 

In the cup-type beverage vending machine configured as the above, 
a vending control circuit of a cup beverage has a configuration as shown 
in FIG. 10. That is, a product purchasing signal of a product selecting 
button 22 and a cup detecting signal of the optical sensor 321 are 
received by a microcomputer 11, and based on the product purchasing 
signal and cup detecting signal, a belt motor 513 and door motor 242 
are controlled via respective driving circuits 12, 13 as shown in the 
flowchart of FIG. 11. 

When the beverage is not vended, as shown in FIG. 8, the cup stage 
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3 is on standby in the beverage pouring position PI. In this standby 
condition, when a coin is inserted into a coin insert 21 and then the 
product selection button 22 is pushed (SI) , a cup 100 is supplied from 
the cup supplying device 7 (S2 ) . The cup 100 passes between the holder 
42 and cup holding block 32 to be located on the bottom wall 31 of the 
cup stage 3. At this time, the pivot arm 41 is supported at its tip 
side by the support roller 6, so that the holder 42 is positioned so 
as to cover the cup 100 from its side surfaces and its front surface 
to hold the cup 100. When the cup 100 is rested on the bottom wall 
31, the optical sensor 321 detects the cup 100 (S3), and then a 
predetermined amount of selected beverage is poured into the cup 100 
from the beverage supplying nozzle 8 (S4). When pouring the beverage 
into the cup 100 is finished, the door motor 242 is driven forward for 
M pulses (S5). This allows, as shown in FIG. 9, the door 231 to be 
raised to open the product taking-out port 23 . After that, a belt motor 
513 is driven forward for N pulses to turn an endless belt 512 (S6). 
This allows, as shown in FIG. 9, the cup stage 3 to pass through the 
product taking-out port 23 to move toward the product taking-out 
position P2 outside the product taking-out port 23. As the cup stage 
3 comes closer to the product taking-out position P2 , the support roller 
6 is relatively moved toward the rear end side of the lower edge 411. 
Then, when the support roller 6 is relatively moved to backward of the 
pin 415, the support roller 6 releases supporting condition of the pivot 
arm 41, and, as shown in FIG. 9, the pivot arm 41 and holder 42 are 
pivoted downward around the pin 415. As a result, the holder 42 is 
released from the front surface of the cup 100 and the front surface 
of the cup 100 is opened. The customer can thereby take out the cup 
100 from the cup stage 3. Then, when the optical sensor 321 does not 
detect the cup 100 on the cup stage 3, that is, when the customer takes 
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out the cup 100 from the cup stage 3, the belt motor 513 is reversed 
for N pulses to reversely turn the endless belt 512 (S7, S8). This 
allows the cup stage 3 to pass through the product taking-out port 23 
to return to the beverage pouring position PI inside the product 
taking-out port 23. On the way back to the beverage pouring position 
PI of the cup stage 3, the lower edge 411 of the pivot arm 41 is supported 
again by the support roller 6 and the cup holder mechanism 4 also returns 
to the former condition. When the returning process of the cup stage 
3 is finished, the door motor 242 is reversed for M pulses (S9). This 
allows the door 231 to be lowered to close the product taking-out port 
23. 

According to the second embodiment, as described above, the 
product taking-out position P2 is positioned outside the product 
taking-out port 23 and there is no need for inserting a hand in the 
product taking-out port 23 to take out the cup 100 as the first 
embodiment, which further facilitates taking-out work of the cup 100. 
Other effects are the same as in the first embodiment and descriptions 
thereof will be omitted. 

FIG. 12 shows another- example of a cup sensor. In the above 
described second embodiment, the optical sensor 321 is used as the cup 
sensor, but a pressurized conductive rubber 14 may be used instead of 
the optical sensor 321 . As shown in FIG. 12 , the pressurized conductive 
rubber 14 in a plate shape is stuck on the bottom wall 31 of the cup 
stage 3. Resistance values of the pressurized conductive rubber 14 
are different between when the cup 100 is located on the pressurized 
conductive rubber 14 of the cup stage 3 and when not located. Based 
on the difference in the resistance values, location of the cup 100 
on the cup stage 3 is detected. The same effects as the optical sensor 
321 is exerted in case of using the pressurized conductive rubber 14. 
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In each of the embodiments described above, the drain receptacle 
9 is moved together with the cup stage 3, but the drain receptacle 9 
may be fixed at the beverage pouring position Pi to move only the cup 
stage 3 and cup holder mechanism 4. Further, in each embodiment, the 
example of using the optical sensor 321 or pressurized conductive 
rubber 14 as the cup sensor was described. However, the sensor is not 
limited to this insofar as the cup 100 on the cup stage 3 can be detected, 
and, for example, a microswitch (not shown) may be embedded in the cup 
stage 3 to detect the cup 100. 



